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« L E D^ y ^0*a«Bt t TWIBT** = H*»^X 
»*. +»<5t*«e5Wttt#>f 5 'f >^9-f 

r D^y^^KuaTSirticiiVyc^^Sri*)^!-^ 
Wa*«i8*Ji. iQISLTKSS$tt/i»IOL ED7/7' 
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Wb7^a=0/». »<tBBBaw»=« 1 '* 
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ICifitt<KOftB»3feB#£^tJ«fcfc»*. LED7 
>7£ttlfi!cTft3-T--< H»«*J«K« 

Assy ti/T ro ft*** * ft ^ t a * I' 
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LEDf^l0 2««B^>h-U 
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T'fc* (Y 0 8 Gd 0 .2) 3A 1 5O12 : C e 
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j: o t n a w&it* p sswmtt**"*" * !§ fctt* * 
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(Y0.4GCI0.6) 3A 15012 = CeT&^Tz. 

i:lTLED5>^l 0 OJDBfiESii-fc. SUtttK® 

Lt-f y> 'J f i • T^SrOARft^T?** (Y 
0.4Gd 0 .6) 3A I5: Ce«)MS4t. COTHS;^?? 
tffll>B«i:UTLED5>yi 0 OlB^fiic^^it. S 

>y*/)<ip*g.l 8 %WJtig:M^nfc. 
[0 0 4 3] (^JSS0iJ4) JMSWl-CJWfcS-ttfcLED 

[0 0 4 4] Y, Ce©#±« 

CftCZ nC I 2 S^^^TittatClSJ6. 1 3 5 

0° CWfi«-CW3B*IW««LTtf&«a*:»fc. *** 

fciOio-cjeias-ttfc. 

[0 0 4 5J Btitetllt&ftVlWi*. ZaW, 18% 
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Ac. dOflSJtttK&^-y hWBKBA US'-- 
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a N*i8*»Jt®*«-f 7 0 2 SfflU 

fc. HJg0>J5O!)LED^-y7 r «. igttte £#-T-i> S iC 
(6H-S i C) *«±KTMG (hU^T^fU* 
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*#*Jttf K— /t> h#7£*Y U 7#7<h&l::SitL. 
MOCVDttT?SMk«*ft^»**#*»J«a-ti-fc. H 
-/Oh^tUS i F 4 tCP2Mgt, SWtlfA 
•5 d <fc IC J: 0 NSIWUt-* PB**tt**T*aft«* 

7 0 2 tL 

■7A7;U5rz^A*#«i:TS.-5>^7-y 1*BtOFBHC5B3t 

jptft*afls^ , j«>A*»js*-&fc. sic* 

**#*»)«*'SAy77ltStT»*. PS 
»*tt**-ra*i»l*tt. £Bt»4 0 0*CJW±T?7X- 
;U$-ttT*-S. ) S i CS«RtffB$fcJB&3>UTS i C 

[0 0 4 7] &;*y*£L*:SSS!y-K7l'-A©5fcSS 

lg^7 0 2 (LED5T777 0 5) SAgm4*lt 

i*fi5S*fc. Sfc. L ED?->77 0 5W«!77C5mS€: 
®1&tt9-fir— 7 0 3 ^ffl^t-Ot-- 'J- 

h 7 0 6 <f7-f #>f*-f yifLm^mmm^WL^ 

[0 0 4 8) — i&V Y. Ce©ffr±«7c£ 

Ac. cn€ttJSLT»&tt*&aJ6flstt<t:. BUtr^s 

^•>At««^LT«ftK»€:»*. CtlirS i 0 2 R 
CfCaCI 2 ^S-&tTit^lCeS*!>. 1 3 5 013 

#-ji/s;n»5frUT. »*. mi. «*»c»*a 

[0 0 4 9] S i RtfC a^nt'nO. 8 3%. 0. 

2 oxsfiS-e-fc-fc'JCAftfSo-r v F'J^a • 7 jus 

-^A^fk#)^m7ttt^i:UTY3A l 5 0| 2 : C e 3+ : 
5 omfiSP. X-t?+->tSSg8 0fifigB^^< 

LED^-y7^ESS*ltvr7> h • 0-H±O73 y7 
rtCttAS*fc. ttA«.l 3 0tlS?MTglt$tfc. 
ColTL EDf 7 7±IC D— x-f >#&W&fiZ2t\ 

AOit^€rfia#S!<01!»*<04>l-AnSJtfiX^*>'Bfl& 
€: f|| i>tt-;l-H 6 JFJBic $ 1+ /i. UA J: » <fc O IZ L 
T . I2I 7 5) KSiiCfWflniU-jrcT'iKJSEW 5 <n I. E D 7 > 7' 
/)<igli!ca*l-5. $/c. ^TtX^? h;U SH8 IZinT. 
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(54) LED LAMP 
(57)Abstract: 

PROBLEM TO BE SOLVED: To enable an LED lamp to be improved in 
brightness and uniformity by a method wherein fluorescent material is 



made to contain an element selected out of an element group 
composed of Ba, St, Mg, Ca, and Zn and/or Si component 
SOLUTION: A fluorescent material is primarily formed of an 
yttrium. aluminum oxide fluorescent material 101 activated by cerium 
which is capable of emitting light when it is excited by light emitted 
from a semiconductor device 102 where a nitride compound layer is 
made to serve as a light emitting layer and contains one element 
selected out of Ba, St. Mg. Ca. and Zn and/or Si. It is preferable that 
a conductive wire 1 03 is high in ohmic properties to the electrode of a 
semiconductor device 102. mechanical connectivity, electrical 
conductivity, and thermal conductivity. A mount lead 105 where an 
LED chip is arranged is large enough in area to be mounted with a die 
bond equipment. A molded member 1 04 is provided to protect a 
coating part from the outside. 
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CLAIMS 



[Cjaim(s)] characterized by containing a kind of element [ at least ] component which is the LED lamp 

[Claim 1] The LED lamp cnar * c ^ v ... hj h nas a nitride system compound semiconductor in a 

which has *e ^'-^ mate rial activated with the cerium which is excited 

l™*^^ devic v; d emits li6ht and is chosen frem the group wh,ch sa,d 

STtC^ «* m conta,ns si e,ement component 

further. . which has the semi-conductor light emitting device which has a nitride 

[Claim 3] The LED lamp^chisan ^f^^'^^Se'^nun, aluminunfoxide system fluorescent material 

rermlTcMs^x^lud'^the^ight from th£ semi-conductor light emitting device, and emits hght. 

3 ^aracterized by said fjuores -^oiS^Sm^m^ semiconductor connected 
[Claim 4] The semi-conductor light emit ang. e««otm e n.t Th *. , ead electrically connected to this 
electrically [ t ,s arranged hn ^hecup ^^^^ r ^ e coating me mber which the yttrium aluminum 
semi-conductor light em ttmg de ™ ^° f „ d . jrf and was activate d with the cerium contained, 
oxide system ^orescent material «h.ch was ™* a semi I conduct or light emitting device, conductive 

The moW member which cow. * part of this > coato ^g me cnaractenzed by containing a kind of element [at 

Z«U™£S &?tEE^ and is chosen from the group which said fluorescent matena, 

becomes from Ba. Sr. Mg. calcium, and Zn. and/or S. element component. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The invention in this application has the fluorescent material which luminescence from a 
semi-conductor light emitting device (henceforth an LED chip) is changed [ fluorescent material ], and makes it emit 
light especially with respect to the LED lamp used for a LED display, the back light light source, a signal, a 
photosensor, an illumination type switch, various indicators, etc., and relates to the LED lamp which can' emit light to 
high brightness and high homogeneity. 
[0002] 

[Description of the Prior Art] An LED lamp (henceforth light emitting diode) is small, and effectiveness carries out 
luminescence of a good vivid color. Moreover, since the LED chip used for an LED lamp is a semiconductor device it 
does not have the worries about a ball piece etc. An initial drive property is excellent and it has the description that it 
is strong to the repeat of vibration or ON/OFF lighting. Moreover, it is possible to make various luminescence 
wavelength emit from ultraviolet to infrared rays according to the semiconductor material of the luminous layer used 
formation conditions, etc. Moreover, it has the outstanding monochromatic peak wavelength. Therefore, it is used as 
various indicators or the various light sources. 

[0003] However, in order to consider as the white system luminescence light source etc. although it has the 
outstanding monochromatic peak wavelength therefore, light emitting diode approaches, respectively/needs to make 
each LED chip with which RGB (red. green, blue) etc. can emit light emit light, and needs to carry out diffusion color 
mixture. Such light emitting diode can make various colors emit light freely. On the other hand, when making only a 
white system emit light. LED chips, such as RGB. must be used, respectively. These people proposed the light emitting 
diode indicated by JP.5-1 52609.A. JP.7-99345.A, etc. as light emitting diode which carried out color conversion of the 
luminescent color of an LED chip with the fluorescent material previously. By using the fluorescent material which is 
excited by the light from such an LED chip, and this light, and emits light, even if it is the case where only one kind of 
LED chip is used, the various luminescent color, such as a white system, can be obtained 
[0004] 

[Problem(s) to be Solved by. the Invention] However, the fluorescent material arranged by approaching around an LED 
chip is exposed to the elevated temperature accompanying a beam of light of strong exposure reinforcement, a 
temperature up of an LED chip. etc. which reach also 40 times from about 30 times rather than sunlight, and also 
direct-current electric field. When the nitride system compound semiconductor which has a high energy' band gap for 
an LED chip especially is used, the light energy which emitted light from the LED chip becomes high inevitably. In this 
case, when luminescence reinforcement is raised further and it is used over a long period of time, or the fluorescent 
material itself deteriorates and the color tone of the light which emitted light shifts, there is also a fluorescent 
material with which external ejection effectiveness falls. Furthermore, although the LED lamp is generally covered by- 
resin mold, it cannot remove completely the moisture which adhered at the time of preventing penetration of the 
moisture from an external environment etc. completely, or manufacture. Depending on a fluorescent material, such 
moisture may promote degradation of a fluorescent material with the high energy light and the heat from a light 
emitting device. Then, this invention persons found out stabilizing and emitting light in sufficient luminescence 
brightness by using for a fluorescent material the yttrium aluminum oxide system fluorescent material activated with 
the cerium, when the semi-conductor light emitting device which has a nitride system compound semiconductor in a 
luminous layer was wholeheartedly used as a result of research, the LED lamp using the yttrium aluminum oxide 
system fluorescent material which activated especially this invention with the cerium to the fluorescent material — 
setting — the improvement in the further luminescence property — planning — more — high brightness and quantity 
— it aims at offering a uniform LED lamp. 
[0005] 

[Means for Solving the Problem] When this invention persons use the semi-conductor light emitting device which has 
a nitride system compound semiconductor with the comparatively high light energy in a light region in a luminous layer 
as a result of various experiments, The yttrium aluminum oxide system fluorescent material activated with the cerium 
which is excited by the light from a semi-conductor light emitting device, and emits light It is what found out that a 
uniform LED lamp was obtained and was completed, if a kind of element [ at least ] component chosen from the group 
which consists of Ba. Sr. Mg, calcium, and Zn. and/or Si element component are contained — more — high brightness 
and quantity -- It is the LED lamp which has the semi-conductor light emitting device which has a nitride system 
compound semiconductor in a luminous layer, and the yttrium aluminum oxide system fluorescent material activated 
with the cerium which is excited by the light from a semi-conductor light emitting device, and emits light. It is in the 
LED lamp containing a kind of element [ at least ] component chosen from the group which a fluorescent material 
becomes from Ba, Sr, Mg. calcium, and Zn, and/or Si element component. . ~± — 

[0006] Furthermore, the semi-conductor light emitting device of the nitride system compound semiconductor 
connected electrically [ this invention is further arranged in the cup of a mounting lead, and ], The inner lead 
electrically connected to the semi-conductor light emitting device using the conductive wire. The coating member 
which the yttrium al uminum oxide system fluorescent material which was made filled up in a cup and was activated 
with the cerium contained. The mold member which covers a part of a coating member, a semi-conductor light 
emitting device, conductive wire and mounting lead, and inner lead [ at least ]. It is the LED lamp which **** and the 
LED lamp containing a kind of element [ at least ] component chosen from the group which a fluorescent material 
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becomes from Ba. Sr. Mg. calcium, and Zn. and/or Si element component is also offered. 
[0007] 

[Embodiment of the Invention] As for the invention in this application, in the LED lamp which carries out color 
conversion, the brightness of an LED lamp and homogeneity raise the light from a semi-conductor light emitting 
device to an yttrium aluminum oxide by [ of Ba. Sr Mg. calcium, and Zn ] making a kind and/or Si contain at least with 
the yttrium aluminum and the oxide system fluorescent material activated with the cerium. Although the reason is not 
certain, a kind serves as seed crystal of a reactant good fluorescent material etc. to the light of the above-mentioned 
element component emitted from a nitride system compound semiconductor at least, and it thinks for crystallinity to 
improve. remarkably. It is thought that the crystallinity of a fluorescent material, particle size, etc. contribute greatly 
especially the light emitted from the semi-conductor light emitting device to the luminescence property of an LED 
lamp with a fluorescent material since absorption, reflection, and dispersion arise in high density. 
[0008] As an example of a concrete LED lamp, the chip type LED is shown in drawing 2 . The semi-conductor light 
emitting device 202 (LED chip) which used for the luminous layer the gallium nitride system semi-conductor which 
used silicon on sapphire into the chip type LED case 204 is made to fix using the epoxy resin of Ag content etc. 
Moreover, the gold streak is electrically connected to wiring in which it was prepared by each electrode and case 204 
of the semi-conductor light emitting device 202 (LED chip) as a conductive wire 203, respectively. Homogeneity is 
made to harden what carried out mixed distribution of the yttrium aluminum oxide system fluorescent material which 
Mg contained and was activated with the cerium into silicone resin as a coating [ a mold member—cum-] member 
which protects an LED chip, a conductive wire. etc. from external force etc., and the coating section 201 is formed. 
The LED chip 202 is made to emit light by making such an LED lamp supply power through wiring 205. It can consider 
as the LED lamp with which a white system etc. can emit light with the color mixture of the light from the 
semi-conductor light emitting device 202 (LED chip), and the light from the fluorescent material which is excited by 
the light and emits light Moreover, the outline sectional view of a field-like luminescence type LED lamp is shown in 
drawing 3 as other examples. The dispersion sheet 301 in which the photoluminescence fluorescent substance was 
prepared on one principal plane of the coating section 300 or a light guide plate 308 is made to contain the LED lamp 
of drawing 3 . Or you may apply to the dispersion sheet 301 with binder resin. Specifically, the LED chip 302 is fixed 
to the pars basilaris ossis occipitalis inside the character type metal substrate 304 of KO with which the insulating 
layer and the conductive pattern were formed. After taking an electric flow with the LED chip 302 and a conductive 
pattern, you make it filled up inside the character type metal substrate 304 of KO in which mixed churning of the 
photoluminescence fluorescent substance was carried out with the epoxy resin, and the LED chip 302 was carried. In 
this way. the metal substrate 304 with which the LED chip was fixed is fixed to one end face of the light guide plate 
308 made from an acrylic with an epoxy resin etc. Moreover, on the principal plane of another side of a light guide 
plate 308, the reflective member 307 of the shape of a film which the white dispersion agent for firefly phenomenon 
prevention contained is arranged, and the reflective member 307 is formed also on the other-end side in which the. 
LED chip 302 is not formed. That is. except for the part in which the end face and the dispersion sheet 301 with 
which the metal substrate 304 was attached were formed, the reflective member 307 is formed so that a light guide 
plate 308 may be covered, and luminous efficiency is raised. By constituting as mentioned above, brightness with the 
LED lamp of . drawing 3 sufficient as a back tight of LED is obtained. Furthermore, as a different example, there is a 
lead type LED lamp (for details, explanation of an example 1 is described.) using the inner lead 106 and the mounting 
lead 105 which are shown in drawing I etc.. and this invention can be applied to the various LED lamps containing the 
LED lamp of above-mentioned drawing 1 - drawing 3 . 

[0009] Hereafter, the configuration member of the invention in this application is explained in full detail. 
(Fluorescent material) The fluorescent material used for the invention in this application uses as the base the yttrium 
aluminum oxide system fluorescent material activated with the cerium which is excited with the light which emitted 
light from the semi-conductor light emitting device which makes a nitride. system compound semiconductor a luminous 
layer, and can emit light. As a concrete yttrium aluminum oxide system fluorescent material, YAI03:Ce, 
Y3aluminum5012:Ce(s) and Y4aluminum209:Ce(s), such mixture, etc. are mentioned. An yttrium aluminum oxide 
system fluorescent material can be made to contain in a fluorescent material by mixing the compound which these 
element components contained at the time of baking of a fluorescent material in order [ of Ba, Sr, Mg. calcium, and Zn 
] to make a kind contain at least. Specifically the oxide as a raw material of Y. Ce, and aluminum or the compound 
which turns into an oxide easily at an elevated temperature is used, they are fully mixed by stoichiometry as a 
fluorescent material, and a raw material is obtained. Or the coprecipitation oxide which calcinates what coprecipitated 
the solution which dissolved the rare earth elements of Y and Ce in the acid by stoichiometry with oxalic acid, and is 
obtained, and an aluminum oxide are mixed, and a mixed raw material is obtained. It can obtain by carrying out 
optimum dose mixing of these raw materials and the compound of Ba, Sr, Mg, calcium, and Zn which contains a kind at 
least, stuffing crucible, calcinating in the temperature requirement of about 1 350-1 450-degreeC in air for 2 to 5 hours, 
obtaining a burned product, then carrying out the ball mill of the burned product underwater, and letting a screen pass 
at washing, separation, desiccation, and the last. 

[0010] At least, although it becomes the element component which is chosen from the group which consists of Ba, Sr. 
Mg. calcium, and Zn in the invention in this application and a kind raises crystallinity, it is usually added with the 
gestalt of a compound. As this seed compound, BaF2, BaCI2. BaC03. SrF2, SrCI2, SrC03, MgF2. MgCI2. MgC03. 
CaF2, CaCI2, CaC03, ZnF2, ZnCl2. ZnC03. etc. are mentioned suitably. As for a kind of element chosen from Ba, Sr, 
Mg. calcium, and Zn which are contained in the yttrium aluminum oxide system fluorescent material activated with the 
cerium, containing 0.01 to 10.0% is desirable, and it is more desirable to make it contain 0.1 to 5.0% at least. 
[001 1] Moreover, in order to adjust the excitation spectrum of a fluorescent material according to the luminescence 
wavelength of a nitride system compound semiconductor or to consider as the luminescence wavelength of a request 
of the emission spectrum from a fluorescent material, some yttriums [ at least ] can also be permuted by Lu, Sc, La, 
Gd/and Sm. Similarly, a part of aluminum [ at least ] can also be permuted by In. B. Tl. and Ga. It can obtain by making 
the raw material of the above-mentioned fluorescent material mix the oxide containing these element components 
etc. also in this case according to the amount of requests, and making it calcinate. Here, the excitation spectrum and 
emission spectrum of a fluorescent material shift to a long wavelength side, so that Gd etc. is added, and it is in the 
inclination for the excitation spectrum and emission spectrum of a fluorescent material to shift to a short wavelength 
side, so that aluminum etc. is added. In addition, a gap of the wavelength of an excitation spectrum can modulate the 
luminescent color, maintaining luminous efficiency, since it was small compared with the gap of the wavelength of an 
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emission spectrum. Furthermore, Tb, Cu, Ag, Au, Fe, Cr, Nd, Dy. Co, nickel, Ti. and Eu can also be made to contain in 
addition to Ce which works as an activator according to a request. 

[0012] Moreover, by making the yttrium aluminum oxide system compound activated with the cerium contain Si, the 
reaction of crystal growth can be controlled and the particle of a fluorescent material can be arranged. Although it 
aims at forming the fluorescent material which was excellent in crystallinity with at least a kind of addition chosen 
from the group which consists of Ba, Sr, Mg, calcium, and Zn in the invention in this application, if the diameter of 
crystal grain is too large, even if it will increase the quantity of light from a semi-conductor light emitting device, there 
is an inclination for variation to become [ the quantity of light from a fluorescent material ] being hard to increase 
greatly. Therefore, it may replace that it is few with a kind as being chosen out of the group which consists of Ba. Sr. 
Mg, calcium, and Zn, and Si may be added. Or crystal growth is controlled and you may make it arrange the particle of 
a fluorescent material by making the fluorescent material of the invention in this application contain Si at the same 
time it forms the fluorescent material which used together with those one sort and was excellent in crystallinity. 
[0013] In order to make Si contain, it can be made to form in the invention in this application by mixing Si02, Si3N4, 
SiC, etc. as a raw material. As for Si contained in the yttrium aluminum oxide system fluorescent material activated 
with the cerium, containing 0.001 to 5.0% is desirable, and it is 0.01 - 3.0% more preferably. 

[0014] The mean particle diameter of the fluorescent material used for the invention in this application has desirable 
1.0 to 20 micrometers, in order to consider as the more excellent luminescence property, and its 3.0 to 15.0 
micrometers are more desirable. 

[0015] When the light emitted from the formed fluorescent material and the light which emitted light from the 
semi-conductor light emitting device which used the nitride system compound semiconductor for the luminous layer 
have a complementary color relation etc., the luminescent color of a white system can be displayed using color 
mixture. In this case, the light from an LED chip and the light from a fluorescent material need to be emitted to the 
LED lamp exterior, respectively. Therefore, it is good also as an LED lamp of a configuration of that the light from an 
LED chip used 1 thru/or the configuration which it has two or more, and the fluorescent material as the thin film of 
extent to which it is emitted outside for opening which shuts up an LED chip in the bulk layer of a fluorescent material 
etc., and the light from an LED chip penetrates to the bulk of a fluorescent material. Moreover, you may make it form 
in extent which is made to contain the fine particles of a fluorescent material in resin or glass, and the light from an 
LED chip penetrates thinly. The color tones of arbitration, such as an electric bulb color, including white can be made 
to offer by choosing adjusting various ratios of a fluorescent material, resin, etc., and spreading and fills, and the 
luminescence wavelength of a light emitting device. 

[0016] Furthermore, content distribution of a fluorescent material also influences color mixture nature and endurance. 
That is. it is easy to control degradation by moisture that it is harder to be influenced of the moisture from an external 
environment etc. toward an LED chip by the front-face side of the coating section which the fluorescent material 
contained, or a mold member when the distribution concentration of a fluorescent material is high. On the other hand, 
if distribution concentration becomes high toward an LED chip to a mold member front-face side about content 
distribution of a fluorescent material, although it will be easy to be influenced of the moisture from an external 
environment, the effect of generation of heat from an LED chip, exposure reinforcement, etc. can control degradation 
of a fluorescent material etc. fewer. Such distribution of a fluorescent material can be made to form variously by 
making the member containing a fluorescent material, formation temperature, viscosity, the configuration of a 
fluorescent material, particle size distribution, etc. adjust. Therefore, various distribution concentration of a 
fluorescent material can be chosen according to a service condition etc. 

[0017] Or especially the fluorescent material of the invention in this application touches an LED chip, it approaches, 
and it is arranged and it can be used as LED lamps enough efficient which ******** a | so j n -two or less -two or more 
(Ee) =3 W-cmlO W-cm as irradiance. 

[0018] In the LED lamp of the invention in this application, such a fluorescent material may mix the yttrium aluminum 

oxide system fluorescent material activated with two or more kinds of ceriums with which presentations differ. By this, 
it can consider as the LED lamp which has the wavelength component of the luminescent color, the sensor which 
excitation light can choose variously, or RGB. 

[0019] (Semi-conductor light emitting device) As a semi-conductor light emitting device used for the invention in this 
application, what used for the luminous layer the nitride system compound semiconductor which can excite efficiently 
the yttrium aluminum oxide system fluorescent material activated with the cerium is mentioned, as a semi-conductor 
light emitting device — HDVPE — law and MOCVD — nitride system compound semiconductors, such as InGaN and 
GaN, are made to form as a luminous layer on a substrate by law etc. As structure of a semi-conductor, the thing of a 
terrorism configuration is mentioned to the gay structure, hetero structure, or double which has MIS junction, PIN 
junction, a PN junction, etc. Various luminescence wavelength can be chosen by whenever [ ingredient or its 
mixed-crystal ]. [ of a semi-conductor layer ] Moreover, it can also consider as the single quantum well structure and 
multiplex quantum well structure where the semi-conductor barrier layer was made to form in the thin film which the 
quantum effectiveness produces. 

[0020] When a gallium nitride system compound semiconductor is used, ingredients, such as sapphire, a spinel, and 
SiC, Si. ZnO. are suitably used for a semi-conductor substrate. In order to make crystalline good gallium nitride form, 
it is more desirable to use a sapphire substrate. Moreover, it is more desirable than the case where a single crystal is 
made to form on a sapphire substrate to form buffer layers, such as GaN and AIN. at low temperature. 
[0021] In addition, a nitride system compound semiconductor shows N type conductivity in the condition of not doping 
an impurity. When making the N type gallium nitride semi-conductor of a request, such as raising luminous efficiency, 
form, it is desirable to introduce Si. germanium, Se, Te. C, etc. suitably as an N type dopant. On the other hand, when 
making a P type gallium nitride semi-conductor form. Zn, Mg. Be, calcium, Sr. Ba. etc. which are P type DOPANDO are 
made to dope. Only by doping a p-type dopant, since itis [ P-type-] hard toize a gallium nitride system compound 
semiconductor, it is desirable to make it P-type-ize by annealing after p-type dopant installation by heating, the 
low-speed electron beam irradiation, the plasma exposure, etc. at a furnace. 

[0022] In the case of the semi-conductor light emitting device using an insulating substrate, the electrode surface for 
P type and N type can be formed by removing some insulating substrates or etching the exposure of a P-type 
semiconductor and an N-type semiconductor from a semi-conductor front-face side etc. The sputtering method, a 
vacuum deposition method, etc. are used and each electrode of a desired configuration is made to form on the 
electrode surface of each semi-conductor. Patterning of the electrode prepared in a luminescence side side can be 
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r^rrioH ft ,.t or translucency electrodes, such as a metal thin film metallurgy group oxide, can be used for it so that a 
^■^TS^^«««jnd«d without all covering. Thus, the formed semi-conductor light em.tt.ng dev.ce can 
also be used as it is and you may use it as an LED chip divided separately. . 
fu023l When using ii as an LED chip divided separately, after carrying out direct full cuttang w»th the dic.ng saw w.th 
YES ♦h- Mad* wh eh has the edge of a blade made from a diamond rotates the formed sem.-conductor wafer or 
cu^n* the slot of wWth of See la 8 Jer than edge-of-a-blade width of face deeply (half cutting), a semi-conductor 
waSr is broken according to external force, or the scriber in which the diamond stylus at a t. P carries ' out ^h-way 
Tectlnnear motion - a scribe line (circles of longitude) very thin to a sem.-conductor wafer - for example, after 
^gientng in a grid pattern, according to external force, a wafer is broken and it cuts ,n the shape of a ch,p from a 

SSSt^^'^S^^S^ inthe^LEDllmp of the invention in this application, in consideration of 
complementary coloV relation with a fluorescent material, resin degradation, etc.. the luminescence wavelength of a 
Sht VmTtSg device has 400nm or more desirable 530nm or less, and 420nm or more 490nm or ^.^l^ r l' rMe - 
In order to raise the effectiveness of an LED chip and a fluorescent matenal more, respectively. 450nm or more 

[002S (Conductive SAsTcoSuctive wire, what has ohmic nature with the electrode of a semi-conductor light 
S device. mechanical-connections nature, good electrical conduct,v.ty and good thermal conduct.v,ty .s . 
doable As thermal conductivity, more than 0.01 cal/cm2/cm/degree C .s des.rable. and .t .s more than 0.5 
.!i/^/im/d e JrTe C 1 more preferably Moreover, in consideration of workability etc.. the diameters of a conductive 
w? e aT YmZe^^Zr^Zl7nd less than [ P hi45micrometer ] preferably. Specifically, the conductive w.re 
wire are rr .ore > ™ 3n P™ "V" c . |d copper> p | at inum. and aluminum, as such a conductive w.re is mentioned. 
Sucn e^r!^ lead, amounting lead. etc. to the electrode of the LED chip which is 

footfi] SS^V."25^r^S i^SSTitt^ should just be sufficient magn.ude to . 

^Hfor Mo^ove? while arr SnSSdSK cup on a mounting lead, when making the interior fill up with a 
fluorescenl Materia?. fcan prevfnTthat false excitation is carried out by the light from another LED lamp approached 

fo02T] r Th 8 e e rLsetting resin etc. can perform adhesion with an LED chip and the cup of a mounting lead. Specifically 
L0027J *™™° s *l™f c r ;* ■ :_ ide r J s ; n etc are mentioned. Moreover, while making .t paste up w.th a mounting lead 
3 >k P Z.1 dnwn LED 1 chip ete in order to make it connect electrically. Ag paste, carbon paste, a metal bump. etc. 
cln be used Furttfrmore in order to raise Tue efficiency for light utilization of an LED lamp, the front face of the 
can be use d- h ^ ' „ 1 pn chin is arraneed may be made into the shape of a mirror plane, and a reflex function 

mOU ^iian to a front face A Ae surface ^roughness in this case, less than [ more than 0.1S0.8S ] is desirable, 
may be g.ven to a f ^ ^-.^^V^^^ m J^ | ea d. 300 or less microomegacm is desirable and is 3 or less 

if^ fZ™ arU ED chio increases it is called for that thermal conductivity is good, concrete — more than 0.01 
C > - desirable -- more ~ desirable - It is more than 0.5 cal/cm2/cm/degree C. As an 
uS££* ^hichWfilS these conditions, a ceramic with iron, copper, the copper contain.ng iron, the copper conta.n.ng 

[&2TlVnnTHea^L P anrne^ad Connection with the conductive wire which has been arranged on a mounting lead 
L0028J tinner eadj As an mner .ea ^ L£Q g ^ prepared on a mounting 

&Yt^i^*%£^™^*»*» which Ca ° 66 arranged S ° that each conductive wires may not 
en^fa^^ 

a connection end face with a c^ 

des.rable. ^ e ^ak.og th« ooofigur^ J'Jframe d P ^ ^ ^ ^ ^ poin an 

all mner leads ; form. yot .may "^^m Forthim*;. a desired area and the desired end-face height of an end face 
,nner lead I form in vanous ^nfigwabons. hurt • and essurizing from an end face after format.on. 

[Owlnt Uc" leo SrttS'^iSK a^e.ectrfca. conductivity of an inner lead ^ith the bonding wire which a 
L ™f j ^ annA Ac r0 ncrete electric resistance. 300 or less microomegacm is desirable and is 3 or less 

6 a I e e ^XTsnffrtwWch fulfills these conditions., the aluminum and iron, which plated 
Iron ^opplr. She ^p^Sffiii i^n. the copper containing tin and copper, gold, silver, etc.. copper, etc. are 

rOMOl (Coatine section) The fluorescent material which a mold member is independently prepared in the cup of a 
l0030JtCoatmg section; i ne ruo contains the coating section. As a concrete mgred.ent of 

mounbng ^^^^^^^^ etc . excellent in the weatherability of an epoxy resin, a urea resin. 
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lens effectiveness which converge luminescence from an LED chip by making a mold member into a desired 
configuration again, or it is made to diffuse can be given. Therefore, the structure which carried out two or more 
laminatmgs is sufficient as a mold member. It is the object which saw to the convex lens configuration and the 
concave lens configuration pan from the luminescence observation side, and specifically combined two or more 
elliptical and them with them. As a concrete ingredient of a mold member, transparence resin, glass etc which were 
mainly excellent in the weatherability of an epoxy resin, a urea resin, silicone resin, etc. are used suitably. Moreover 
as a dispersing agent, banum titanate, titanium oxide, an aluminum oxide, oxidation silicon, etc. are used suitably 
Furthermore, a coloring agent an ultraviolet ray absorbent, and a fluorescent material can also be made to contain 
also in a mold member in addition to a dispersing agent. Even if it makes it contain in a mold member the other 
coating section etc. is made to contain a fluorescent material, and it may be used. Moreover, the resin with which the 
fluorescent material contained the coating section, and a moid member may be made to form using a different member 
used as glass etc. In this case, it can consider as light emitting diode with more little effect of moisture etc. Moreover 
a mold member and the coating section may be made to form using the same member in consideration of a refractive 
index. Although the example of the invention in this application is explained hereafter, it cannot be overemphasized 
that the invention in this application is not what is limited only to a concrete example 
[0032] 
[Example] 

(Example 1) The LEO lamp of an example 1 is a lead type LED lamp, as shown in drawing 1 , and the semi-conductor 
light emitting device 102 which has the lnO.2GaO.8N semi-conductor luminous layer whose luminescence peak is 
460nm was used for iL the sapphire substrate top which made the semi-conductor light emitting device 102 
(henceforth the LED chip 102) wash — TMG (trimethylgallium) gas. TMI (trimethyl in JUUMU) gas. nitrogen gas and 
dopant gas — earner gas — a sink and MOCVD — it was made to form by making a nitride system compound ' 
semiconductor form by law The nitride system compound semiconductor which has N type conductivity and P tvoe 
conductivity is made to form by changing SiH4 and Cp2Mg as dopant gas. The contact layer which is the gallium 
nitride semi-conductor which has N type conductivity as a semi-conductor light emitting device 102 and the cladding 
layer which is the gallium nitnde aluminum semi-conductor which has P type conductivity and the contact layer which 
is the gallium nitride semi-conductor which has P type conductivity were made to form. The barrier layer of the non 
dope InGaN which is about 3nm in thickness and is made into single quantum well structure between the contact layer 
which has N type conductivity, and the cladding layer which has P type conductivity was formed. (In addition a gallium 
nitride semi-conductor is made to form at low temperature on sificon on sapphire, and it has considered as the buffer 
layer.) Moreover, annealing of the semi-conductor which has P type conductivity has been carried out above 400 
degrees C after membrane formation. 

[0033] After exposing PN each semi-conductor front face on silicon on sapphire by etching, each electrode was made 
to form by sputtering, respectively. In this way, after lengthening a scribe line, external force was made to divide the 
done semi-conductor wafer, and the LED chip 102 was made to form as a light emitting device 

[0034] Die bonding of the LED chip 102 was carried out to the mounting lead 105 which has a cup at the tip of the 
copper leadframe which carried out silver plating with the epoxy resin which Ag contained Wire bonding of each " 
flfoV 0 ^ ° f th f, LED ch 'P 102 - the mounting lead 105, and the inner lead 106 was carried out with the conductive wire 
103 (gold streak), respectively, and the electric flow was taken. 

[0035] On the other hand, the fluorescent material carried out coprecipitation of the solution which dissolved the rare 
earth elements of Y. Gd, and Ce in the acid by stoichiometry with oxalic acid. This is mixed with the coprecipitation 
oxide calcinated and obtained and an aluminum oxide, and a mixed raw material is obtained BaF2 was mixed to this 
crucible was stuffed, it calcinated at the temperature of 1400-degreeC in air for 3 hours, and the burned product was 
obtained. The ball mill of the burned product was carried out underwater, and it was made to form in washing 
separation, desiccation, and the last through a screen. 

[0036] As an yttrium aluminum oxide system fluorescent material of the cerium activation contained 3 1% (Y0 8Gd0 2) 
Ba was often mixed and made the slurry the 3aluminum501 2:Ce fluorescent material for 80 weight sections and the 
s ' hco ™L r€S,n 100 weight secti ° n - This slurry was made to pour in into the cup on the mounting lead 105 with which 
the LED chip has been arranged. The resin which the fluorescent material contained was stiffened in 130-degree-C 1 
hour after impregnation. In this way. the coating section 101 which the fluorescent material with a thickness of 
lOOmicro contained was formed on the LED chip. Then, the translucency epoxy resin was made to form as a mold 
member in order to protect the LED chip 102 and a fluorescent material from external force, moisture, dust, etc 
further. The mold member inserted the lead frame by which the coating section 102 was formed into the shuttering of 
a shell mold, and was made to harden it after mixing translucency EPOSHIKI resin in 150-degree-C 5 hours 
[0037] The emission spectrum from the LED chip which showed the emission spectrum of the LED lamp obtained as 
mentioned above to drawing; 4 . and was used for this LED lamp is shown in drawing 5 . and the emission spectrum and 
excitation spectrum of a fluorescent material are shown in drawing 6 . Moreover, the chromaticity point of a 
100-piece average of the LED lamp with which the white system obtained in this way can emit light, and the 
color-rendering-properties characteristic were measured. Respectively, a chromaticity point (x= 0.302, y= 0.301) and 
Ra(color-rendering-properties characteristic) =87.5 were shown. 

[0038] 3aluminum5012:Ce which is an yttrium aluminum oxide similarly (Y0.8Gd0.2) was made to form except not 
making BaF2 contain at the time of fluorescent material formation. 100 LED lamps were made to form similarly using 
this fluorescent material. As compared with the LED lamp which was not made to contain, the brightness of the LED 
lamp of Ba content of about 18% of averages was improving. Moreover, the variation in a chromaticity was also 
reduced about 2% or more of averages. 

[0039] (Example 2) The yttrium aluminum oxide fluorescent material of cerium activation was made to form like an 
example 1 except having used SrCI2 instead of BaF2. and having changed the amount of mixing of each raw material 
The formed fluorescent material is a 3(Y0.6Gd0.4) aluminum501 2:Ce fluorescent material which Sr contained 0.1%. 100 
LED lamps were made to form like an example 1 using this fluorescent material. The LED lamp of Sr content had 
improvement in the brightness of about 15% of averages as compared with the LED lamp which was not made to 
contain. Moreover, the variation in a chromaticity was also reduced about 5% or more of averages. 

[0040] (Example 3) The semi-conductor light emitting device of an example 1 was replaced with ln0.05Ga0.95N whose 
luminescence peak is 450nm. the sapphire substrate top which made the LED chip wash — TMG (trimethylgallium) 
gas. TMI (trimethyl in JUUMU) gas. nitrogen gas. and dopant gas — carrier gas — a sink and MOCVD — it was made 
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to form by making a nitride system compound semiconductor form by law The nitride system compound 
semiconductor which has N type conductivity and P type conductivity is made to form by changing SiH4 and Cp2Mg 
as dopant gas. The contact layer which is the gallium nitride semi-conductor which has N type conductivity as a 
semi-conductor light emitting device, the cladding layer, the cladding layer which has P type conductivity, and the 
contact layer were made to form. The barrier layer of the Zn dope InGaN used as a double heterojunction was formed 
between the cladding layer which has N type conductivity, and the cladding layer which has P type conductivity. In 
addition, a gallium nitride semi-conductor is made to form at low temperature on silicon on sapphire, and it has 
considered as the buffer layer. Moreover, annealing of the semi-conductor which has P type conductivity has been 
carried out above 400 degrees C after membrane formation. 

[0041] After exposing PN each semi-conductor front face on silicon on sapphire by etching, each electrode was made 
to form by sputtering, respectively. In this way, after lengthening a scribe line, external force was made to divide the 
done semi-conductor wafer, and the LED chip was made to form as a light emitting device. On the other hand, 
coprecipitation of the solution which dissolved the rare earth elements of Y, Cd, and Ce for the fluorescent material in 
the acid by stoichiometry was carried out with oxalic acid. This is mixed with the coprecipitation oxide calcinated and 
obtained and an aluminum oxide, and a mixed raw material is obtained. Si02 was mixed to this, crucible was stuffed, it 
calcinated at the temperature of 1450-degreeC in air for about 3 hours, and the burned product was obtained. The 
ball mill of the burned product was carried out underwater, and it was made to form in washing, separation, 
desiccation, and the last through a screen. 

[0042] The formed fluorescent material was 3(Y0.4Gd0.6) aluminum5012:Ce which Si contained 0.7%. Thus, 100 LED 
lamps were made to form like an example 1 using the formed fluorescent material. 3aluminum5:Ce which is an yttrium 
aluminum oxide system like an example 1 (Y0.4Gd0.6) was made to form except not making Si02 contain at the time 
of fluorescent material formation. It was made to form 100 LED lamps similarly using this fluorescent material. 
Although there was little change of the brightness itself as compared with the LED lamp which did not make the LED 
lamp of Si content contain, the variation in a chromaticity was reduced an average of 18% or more. 
[0043] (Example 4) The LED chip made to form in the example 1 has been arranged on the ceramic substrate in which 
the electric conduction pattern of a tungsten was formed. The electrode and electric conduction pattern of an LED 
chip were electrically connected using Ag. This was optically connected to the edge of an acrylic light guide plate. 
[0044] On the other hand, coprecipitation of the solution which dissolved the rare earth elements of Y and Ce in the 
acid by stoichiometry was carried out with oxalic acid as a fluorescent material. This is mixed with the coprecipitation 
oxide calcinated and obtained, and an aluminum oxide and an oxidation gallium, and a mixed raw material is obtained. 
ZnCI2 was mixed to this, crucible was stuffed, it calcinated at the temperature of 1350-degreeC in air for about 3 
hours, and the burned product was obtained. The ball mill of the burned product was carried out underwater, and it 
was made to form in washing, separation, desiccation, and the last through a screen. 

[0045] The formed fluorescent material was Y3(aluminum0.5Ga0.5)5O1 2:Ce which Zn contained 0.18%. This 
fluorescent material was mixed in pet resin, and it was made to form in a sheet configuration. The thing made to form 
in a sheet configuration has been arranged, and the LED lamp, was made to form on a light guide plate. It can consider 
as the LED lamp with which the white system which can obtain brightness sufficient as the back light light source of 
liquid crystal equipment etc. by this can emit light. 

[0046] (Example 5) As shown in drawing 7 . the LED lamp of an example 5 is an LED lamp similar to an example 1 lead 
type and the semi-conductor light emitting device 702 which has the GaN semi-conductor luminous layer whose main 
luminescence peak is 430nm was used for it. the SiC (6 H-SiC) substrate top with which the LED chip of an example 
5 has conductivity — TMG (trimethylgallium) gas, TMA (trimethylaluminum) gas. nitrogen gas. and dopant gas — 
carrier gas — a sink and MOCVD — the nitride system compound semiconductor was made to form by law The 
nitride system compound semiconductor which has N type conductivity and P type conductivity is made to form by 
changing SiF4 and Cp2Mg as dopant gas. The gallium nitride used as a luminous layer was made tojform between the 
cladding layer which is the gallium nitride aluminum semi-conductor which has N type conductivity as a 
semi-conductor light emitting device 702, and the cladding layer which is the gallium nitride aluminum semi-conductor 
which has P type conductivity. (In addition, the gallium nitride aluminum semi-conductor made to form at low 
temperature is made to form on a SiC substrate, and it has considered as the buffer layer.) Moreover, annealing of the 
semi-conductor which has P type conductivity has been carried out above 400 degrees C after membrane formation. 
The electrode was made to form through a SiC substrate and a luminous layer, respectively on a SiC substrate and 
the semi-conductor front face by the side of the field which counters. 

[0047] It was made to connect electrically while carrying out die bonding of the semi-conductor light emitting device 
702 (LED chip 705) to the mounting lead 705 which has a cup at the tip of the copper leadframe which carried out 
silver plating with the epoxy resin which Ag contained. Moreover, wire bonding of the electrode of another side of the 
LED chip 705 was carried out to the inner lead 706 using the conductive wire 703 (gold streak), and the electric flow 

was taken. ... _ , . .. . , . . . , . 

[0048] On the other hand, the fluorescent material carried out coprecipitation of the dissolution liquid which dissolved 
the rare earth elements of Y and Ce in the acid by stoichiometry with oxalic acid. The coprecipitation oxide which ' 
calcinates this and is obtained, and an aluminum oxide are mixed, and a mixed raw material is obtained. Si02 and 
CaCI2 were mixed to this, crucible was stuffed, it calcinated at the temperature of 1350 degrees C among air for 3 
hours, and the burned product was obtained. The ball milling of the burned product was carried out underwater, and it 
was made to form in washing, separation, desiccation, and the last through a screen. 

[0049] As an yttrium aluminum oxide system fluorescent material of the cerium activation made to contain 0.20%. Si 
and calcium were mixed well and made the slurry the Y3aluminum50l 2:Ce3+:fluorescent material for 50 weight 
sections and the epoxy resin 80 weight section 0.83%. respectively. In addition, the ultraviolet absorption material 
which is an optical stabilizing agent was made to mix in a slurry. This slurry was made to pour in into the cup on the 
mounting lead with which the LED chip has been arranged. It was made to harden in 130-degree-C 1 hour after 
impregnation In this way. the coating section is formed on an LED chip. Then, the tip of a leadframe in which the 
coating section was formed was put in into the shuttering of a shell mold, and the mold member was made to form 
using a translucency epoxy resin. The LED lamp of the example 5 shown in the typical sectional view of c^av:;:-^ / as 
mentioned above is formed. Moreover, an emission spectrum is shown in rwr? . ... 
[0050] As a result of forming and evaluating 100 LED lamps like an example I using this fluorescent material, calcium 
and the LED lamp of Si content had improvement in an average of 7% of br.ghtness as compared with the LED lamp 




which did not make Ga and Si contain. Moreover, the variation in a chromaticity was also reduced an average of 15% 
or more. In addition, although brightness fell about an average of 10% compared with the LED lamp which made 
calcium contain and did not make Si contain, variation became small about an average of 18%. Conversely, although 
brightness was improving about an average of 14% compared with the LED lamp which made Si contain and did not 
make calcium contain, variation became large in about about 5% of averages. 
[0051] 

[Effect of the Invention] since a kind of element [ at least ] component chosen from the group which said fluorescent 
material becomes from Ba. Sr. Mg. calcium, and Zn in the LED lamp which has the semi-conductor light emitting 
device which has a nitride system compound semiconductor in a luminous layer, and the yttrium aluminum oxide 
system fluorescent material activated with the cerium which is excited by the light from this semi-conductor light 
emitting device, and emits light is contained according to this invention — more — high brightness and quantity — it 
can consider as a uniform LED lamp. Such an LED lamp can be used effective in various fields, such as a LED display 
and an LED signal. 

[0052] Furthermore, when said fluorescent material contains Si element component further, the homogeneity 
luminescence of an LED lamp can be conjointly raised further with a kind of element [ at least ] component chosen 
from the group which consists of Ba, Sr. Mg, calcium, and Zn. 

[0053] Moreover, the above-mentioned fluorescent material may contain only Si element component, and, thereby 
can raise the homogeneity luminescence of an LED lamp. 

[0054] In addition, the semi-conductor light emitting device of the nitride system compound semiconductor arranged 
in the cup of a mounting lead. The inner lead electrically connected to this semi-conductor light emitting device using 
the conductive wire. The coating member which was made filled up with in said cup and the yttrium aluminum oxide 
system fluorescent material contained. In the LED lamp which has the mold member which covers a part of this 
coating member, a semi-conductor light emitting device, conductive wire and mounting lead, and inner lead / at least 
containing a kind of element [ at least ] component chosen from the group which said fluorescent material becomes 
from Ba, Sr, Mg. calcium, and Zn, and/or Si element component — more — small — high brightness and quantity — it 
can consider as a uniform LED lamp. 



[Translation done.] 




hUp://www4.ipoi.jpo.gojp/cgi-Din/t ran,web_cgi_ejj e 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the typical sectional view of the LED lamp of the invention in this application. 

[Drawing 21 It is the typical sectional view of other LED lamps of the invention in this application. 

[Drawing 31 It is the typical sectional view of another LED lamp of the invention in this application. 

[Drawing 4] It is the graph which shows the emission spectrum of the LED lamp of an example 1. 

[Drawing 51 It is the graph which shows the emission spectrum from the LED chip used for the LED lamp of an 

fDravring^l (a) is a graph which shows the excitation spectrum of the fluorescent material used for the LED lamp of 
an example 1 . and (b) is a graph which shows the emission spectrum of the fluorescent material used for the LED 
lamp of an example 1 . 

"Drawing 71 It is the typical sectional view of the LED lamp of an example 5. 
Drawing 81 It is the graph which shows the emission spectrum of the LED lamp of an example 5. 



^Description of Notations] 

101 201, 701 — The coating section of the yttrium aluminum oxide system fluorescent material content which has a 
specific element, 102, 202, 302. 702 — Semi-conductor light emitting device 

103. 203, 703 [ — An inner lead. 204 / — A case. 205 / — Wiring 301 which were prepared in the case / — The 
color transducer of the yttrium aluminum oxide system fluorescent material content which has a specific element 307 
/ — a reflective member 308 / — Light guide plate ] — 104 A conductive wire, 704 — 105 A mold member. 705 — 
1 06 A mounting lead, 706 
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